By comparing the optical conductivities of La~.sTSrt~.33NiO, (LSNO), Sr~ :~Lao.~MnO,~ (SLMO), NdeCuO4._,. (NCO), and Ndl.96Ceo.o4CuO4 (NCCO), we have identified a peculiar behavior of polarons in this cuprate family. Whereas in LSNO and SLMO small polarons localize into ordered structures below a transition temperature, in these cuprates the polarons appear to be large, and at low T their binding energy decreases. This reflects an increase of the polaron radius, which may trigger coherent transport.
La2-xSrxNiO4+,~ (LSNO) and Srz_,La~MnO4 (SLMO) are isostructural to the high-T~, superconductor La2__~Sr~.CuO4+~ (LSCO). Their parent compounds La2NiO4 and Sr2MnO4 are charge-transfer, antiferromagnetic insulators like La2CuO4. Nevertheless, neither LSNO nor SLMO exhibit superconductivity. Both of them are even poor conductors: the former becomes metallic only for x~ 1, in the latter no metallic phase has been observed yet. Recently, evidence for the formation of polarons (bipolarons) in LSNO (SLMO) and for their ordering below ~220 K (~250 K) has been reported [ t,2] . In the cuprate families which show high-To superconductivity, polaron formation induced by doping has been detected in several infrared experiments [3] [4] [5] [6] 
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In the present paper, a comparison is proposed among the infrared polaron bands in some nickelates, manganites, and cuprates, aimed at detecting any anomalous behavior in the latter compounds with respect to the other perovskites. Such comparison should be particularly meaningful at low temperature, where the superconducting transition takes place in cuprates only, The optical densities extracted from transmission measurements on polycrystalline La~67Sr0.~3 NiO4, Srl.sLaosMnO4, and Nd2CuO4-~. (NCO) dissolved in a CsI matrix, as well as the optical conductivity obtained from the reflectivity of a single crystal of Ndl.96Ce0.04CuO4, will then be compared with each other.
The experimental procedure has been reported previously [8] . Once the optical conductivity cr(co) (or the optical density Odoccr(co), see [8] ) of a doped charge-transfer insulator has been determined, it can be fitted to the following general expression:
Here ~rD(co) is the Drude conductivity from quasifree carriers, ~;,h(oo) is the contribution of the extended TO phonons, Cr~RAV(O)) that of the local modes induced by the self-trapped charges which distort the lattice, cru~R(co) is the T-independent part of 0896-I 107/9?/08004)293512.50/0 9 J 997 Plenum Publishing Corpora fion the mid-infrared absorption (possibly due to states created by chemical doping in the charge-transfer gap), and acT(co) is the charge-transfer band. All these terms are usually reproduced by Lorentzians multiplied by 4Jr/co [5] . Analytical expressions for the contribution ~r~,,,/(co) have been derived by Reik [9] in the case of a small polaron which undergoes adiabatic hopping, and by Devreese e~ at. [10] and Emin [11] in the case of a large polaron extended over several lattice sites. For a small polaron one may write [9] o-)2'f(co )(~ (n,/'coA) sinh(4Eeco/A 2)
where n z, is the polarot?_cqncentration at T, co is the photon energy, A = 2~v/'2E, Eo~,, and E I, is the polaron binding energy. One may put in Eq. (2) E~,,= (1/2)hco* in the low-T limit, where co* is a characteristic phonon frequency, and E~b~kT in the high-T ~,,oll"g~"t,-.,""' < (np(T)/co)a ( co -3s
where acc.v2/~mR, with m the polaron effective mass and R the polaron radius. One may notice that the dependence on temperature here comes tu
np(T).
Moreover, the absorption in Eq. (3) has a threshold at 3Ep, even if the large polaron may also perturb the far-infrared phonon spectrum at frequencies much lower than Ep/// [12].
The experimental optical density Od(co) is shown in Fig. 1 at low (20 K) and high (300 K) temperature for the polycrystalline sample La~.67Sr0.33NiO4, a powder where a charge/lattice modulation along the diagonals of the Ni-O squares on the a-b planes, with a period 3v/2a, has been observed below 250 K [1].
The spectrum at 300 K in Fig. 1 shows a broad polatonic background superimposed to phonon peaks. It extends from the lowest frequencies to the chargetransfer (CT) band, peaked at 10,200 cm -~. This polaronic continuum at co <2Ep shows that the initial phonon states at high energies are populated. Thus, the energy needed for the charge to move from its perturbed site to a neighboring, unperturbed, site is comparable with that of thermal excitations, and the polarons are mobile. This picture changes drastically at low T, as shown by the 20 K spectrum: here, a depopulation of the phonon states opens an energy gap in the background below ~700 cm -~, so that a mid-infrared band peaked at ~2000 cm -~ shows up. Thus, at low T the charges remain self-trapped until photons of suitable energy promote intersite hopping. The formation of charged superstructures between 250 and 200 K, as reported in diffraction experiments, is confirmed by the behavior of the strong phonon band around 350 cm -~ in the inset of Fig. 1 . In our powder, this results from a superposition of the twofold E, bending of the in-plane Ni-O bond, and from the A~ mode which displaces the Ni atom and both apical oxygens along the c-axis [13] . In the pure nickelate, the three vibrations should be observed at approximately the same energy. In LSNO at 300 K, the charges induce random deformations of the octahedra which cause an inhomogeneous broadening of the peak. Below 250 K, the ordering transition induces regular deformations which give rise to the sharp phonon doublet shown in the inset.
